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Adaptive measures

Thermal profile

Impact on CSC

Relative impact in future?

 channelized
 shallowed
 widened

 hyporheic flow
 time scale: 101-103 hours
 spatial scale: 101-103 meters

 groundwater flow
 time scale:  103-105 hours
 spatial scale:  102-105 meters

 riparian shading
 time scale: 101-103 hours
 spatial scale: 101-103 meters

 none  flood flows
 large woody debris
 sediment composition
 bank stability

 floodplain restoration
 reduce stormwater runoff
 managed reservoir releases

 riparian shading

 diurnal temperature
range expected to
decrease in the future

 annual temperature
range expected to
increase in the future

unchanged?

Adaptive changes for Pacific salmon
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Conservation of Pacific Salmon in a
Changing Climate

Peter Miller, U.C. Berkeley

Case study: CSC for Pacific salmon
•Climatic variable = air temperature
•Ecosystem variable = stream temperature
•Adaptive changes

•Riparian shading
•Hyporheic flow
•Groundwater flow
•Managed reservoir releases
•Species selection?
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Problem statement
•Climate change is unlike other threats to biodiversity

•We need a planning framework that is reliable and practical.

•The framework must allow planners to assess vulnerabilities and
evaluate adaptive changes

Solution: Climate Sensitivity Curves (CSC)*
•Emphasize key relationship(s).

•Focus on path, not pace.

•Incorporate impacts and adaptive responses in a single model.

•Apply at a range of geographic scales.

pmiller@nature.berkeley.edu

510-847-5161
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Climate sensitivity curve for Pacific salmon

Sources: O’Neal 2002, Hayhoe et. al. 2004, Eaton and Scheller 1996

 *The climate sensitivity curve (CSC)
approach was developed by a working
group on climate change convened by
The Nature Conservancy at NCEAS in
October 2005.

Participants included:

Frank Davis, Patrick Gonzalez, Lee Hannah,
Lara Hansen, Linda Joyce, Susan Julius,
Peter Kareiva, Kirk Klausmeyer, Josh
Lawler, Ed Maurer, Peter Miller, Jonathan
Overpeck, Chris Pyke, Terry Root, Earl
Saxon, Rebecca Shaw, Ayn Shlisky, Bill
Stanley, Tim Tear, and Bob Wilkinson.

(I.e., change in temperature over time)
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